...we are leading our youth down a path of disease earlier and earlier in their lives. One third of young people in this country are
overweight or at risk of becoming overweight. Increasingly, they are falling prey to a form of diabetes that used to be seen only
in adults, and these young people now take more prescription drugs than ever before. These issues all come down to three
things: breakfast, lunch and dinner.

T. Colin Campbell, PhD, THE CHINA SYNDROME

The most efficient means of breaking disease-promoting cycles and correcting chemical problems is with the prime
movers — the body’s most needed, multi-functional nutrients. Finding the prime movers is the main goal of FBA
and enables the doctor to do the most good with the fewest number of nutrients, in the least amount of time.
There are many common examples of prime movers such as magnesium, calcium, B vitamins, other minerals, oils
and anti-oxidants. However, just taking them in a multi-vitamin form for example, is generally not sufficient as will
be discussed further in the next section.

Prime movers basically assist and direct all of the functions in the body. Magnesium for example, is required in
seventy percent of all enzymes — the catalyzing proteins that make biochemistry happen rapidly. Some additional
functions of prime movers include:
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e producing energy
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e regulating genetic expression
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e activating enzymes
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e controlling inflammation

e detoxifying tissues™ *°
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e regulating metabolism
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e regulating blood pressure
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e regulating emotional stress and neurotransmitters
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e  balancing hormones

e controlling pain levels®® ****
What you just read could be a list of common patient complaints. The origin of these and other functional
problems is not mysterious. Most start with diet. Traumas, ongoing infections, emotional stresses and genetics, as
portrayed in the figure below, are also important considerations. Collectively, these concerns promote a vicious
energy-exhausting cycle and lead us on a pathway toward disease through unwanted genetic expression. 3
Keeping genes in check is the job of the prime movers.

At present, roughly 50 different human genetic diseases arise when the right B-vitamins, called coenzymes, are
replaced by the wrong mutant enzymes. This disease-promoting situation is set up when proper levels of B-
vitamins are too low, and can be remedied when those levels are high. Raising the levels therefore prevents
unwanted gene expression, called polymorphisms,36 the source for many known diseases.
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The top of figure 1 shows the three most common reasons why health is initially disrupted, with Civilized Diet
being the largest of the three circles. After ingesting food, a healthy body utilizes what is required, stores what is
needed for later use, and eliminates what is unnecessary. When there are no hiccups in this process, it acquires
and stores prime movers throughout life as we eat the right foods and avoid the wrong ones. However, the high
ingestion of nutrient-stripping processed foods found in the modern diet eventually means that hiccups are more
the rule than the exception. There are other considerations as well.

FBA practitioners believe in an interconnected and interrelated set of systems that work together to promote the
optimal expression of well-being. None of these systems is greater than the other, but each can move to the front
of the line depending on the stresses of the moment. In other words, there is a hierarchy within the major systems
of the body and that hierarchy is ordered based upon the body’s most pressing needs. With any number of
circumstances the main concern can change. For instance, a sudden event such as a motor vehicle accident, which
results in muscle and joint trauma, could make the musculoskeletal system a top priority. The sudden fear of losing
a job or the death of a loved one could make the emotional system a top priority. A weekend binge on junk food
and alcohol could make the chemical system a top priority. However, in “normal” life, where stress is somewhat
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Each of the three major physical systems depends on a constant steady supply of energy. If energy is not flowing
properly through the body from organ to organ and from system to system, health issues will manifest. The
management and proper flow of energy is the goal of many non-traditional techniques such as acupuncture, tai
chi, homeopathy and even laser therapy. Their popularity is evidence of their validity. Knowing this, many patients
and practitioners have concluded that energy management is the most important consideration for health. That
could be, and often is, true, but the underlying assumption is that there is plenty of internal energy to go around.
However, what happens if the total energy in the body is low? Energy therapies are not involved in energy
creation, but rather energy utilization and management. So, the pertinent question is, where does energy come
from in the human body?



Since humans do not photosynthesize like plants, it is not from the sun, although sunlight is very important for
overall health. It is not from muscles or bones, although movement through exercise is critical for overall
wellbeing. It is not from thoughts, although thinking good thoughts is very helpful for an overall positive outlook.
The only source of energy production is via nutrients contained within the foods. In other words, energy comes
from chemistry. Common sense tells us this is true. Exercising in the sunlight while listening to motivational
speakers on an iPod, will likely have some health benefits, but even the healthiest, most stress-relieving practices,
without proper food, will prove to be in vain as life (energy) gradually dissipates.

Just eating any food won’t do. Americans eat plenty of food. Nearly 34 percent of adults are obese; more than
double the percentage 30 years ago, while the share of obese children tripled during that time, to 17 percent.37
And yet, nutritional deficiencies are still rampant. No, most people are not exhibiting signs of pellagra, rickets or
scurvy, but what they are doing is managing a cluster of issues that prevent them from expressing optimal
function. This is true because nutrition determines chemistry, and chemistry determines function. Functional
ilinesses therefore, are primarily the result of chemical problems.

If you think, “I don’t have any chemical problems” you are almost certainly wrong. For instance, if, as a regular part
of your present life, you experience pain, insomnia, constipation, fatigue, headaches, PMS, emotional issues such
as depression or anxiety, you have chemical problems. If you say things like, “I just have a bad back (knees, hips
etc.),” or, “I get up twice a night to go to the bathroom, but that is normal.” You have chemical problems. If taking
over-the-counter pain, stomach or allergy medication is common place, you have chemical problems. In short, if
the regular experience of life is anything other than a pain-free, passion-filled existence, you have chemical
problems.

A Quick Look At Diet

He who takes medicine and neglects to diet wastes the skill of his doctors. ~Chinese Proverb

Prime movers are meant to come from the diet and direct the internal chemistry. Common sense tells us that,
since chemistry is the source of energy and energy controls human function, if the ingoing chemicals are bad, the
internal energy eventually is poor and so will be the overall function of the body as a whole. Therefore eating well
is critical to proper function.

According to the United States Department of Agriculture (USDA), more than seventy percent of men and women
eat less than two-thirds of the Recommended Daily Intake (RDI) for one or more nutrients.*® Only ten percent of
the American population eats five or more servings of fruits and vegetables per day. In other words, the Standard
American Diet (SAD) is saturated with low-nutrient, fatty foods comprised of empty calories and little nutritional
value. Today ninety percent of the typical American food bill is spent buying processed foods.*

The Industrial Revolution led to the introduction of sucrose (white sugar), mass-produced meats, refined grains,
refined vegetable oils, hydrogenated oils and high fructose corn syrup (HFCS). It also created ways of extracting oils
and nutrients from foods so that their shelf-life could be extended, which made transporting them across great
distances without spoilage possible. However, what was good for convenience and mass consumption was not
good for physiology, as these processes greatly diminished, or stripped out completely, the natural prime movers,
replacing them with synthetic versions. Synthetic vitamins may help prevent gross nutritional deficiencies, but the
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dosage required is much greater and in some cases, they may actually cause biochemical imbalances.



Worse yet, today foods are also genetically modified (GM or GMO) to produce greater yields, resist bugs, and be
unharmed by potent insecticides and herbicides. Unlike the selective breeding and farming done since the
beginning to encourage desirable traits, today scientists are tinkering with the genetic code of foods and animals
with some very unpleasant results. Instead of using nature to bring about the healthiest and most productive
crops, scientists have delved into a world so complicated it is difficult to even imagine. A single strand of DNA is
made up of three billion base pairs. The specialized, or “blueprint” parts of DNA, are the genes, which are
estimated to number around 30,000. It is known that individual genes determine height and hair color, but do they
also work together as a unit for some greater purpose? Scientists do not know the answer to this question. What
they do know, is that adding and subtracting genes in the laboratory regularly generates surprises and unintended
consequences such as increasing the toxins in yeast 40 to 200 times, generating new toxins where they never
existed before in tobacco, and elevating the starch content in potatoes.42 Scientists may take pride in creating a
chemical resistant food crop. But common sense should suggest that a plant sprayed regularly with insecticides
and herbicides that kill everything in the field except the plant itself, should not be served with dinner. Buyers
beware.

The ideal diet then would be full of whole, unprocessed foods. Natural whole foods contain not only macro-
nutrition in the form of fats, carbohydrates and proteins, but also micro-nutrition such as enzymes and prime
movers. Micro-nutrition is essential in all food since it is the catalyst of digestion, speeding up the entire process
and saving energy. Hence, low-nutrition foods, devoid of prime movers, still require them. Since they are not
present in the poor quality food itself, they must come from the internal reserves. Therefore, over time, with
regular consumption of processed, low-nutrient and perhaps GMO food, deficiencies of prime movers can become
widespread.

! Cox IM, Campbell MJ, Dawson D: Red cell magnesium and chronic fatigue syndrome. Lancet 337:757, 1991

? Lodi R, lotti S, Cortelli P, Pierangeli G, Cevoli S, Clementi V, Soriani S,

Montagna P, Barbiroli B.: Deficient energy metabolism is associated with low free magnesium in the brains of
patients with migraine and cluster headache. Brain Res Bull. 2001 Mar 1;54(4):437-41.

* Van Houdenhove B, Pae CU, Luyten P: Chronic fatigue syndrome: is there a role for non-antidepressant
pharmacotherapy? Expert Opinion Pharmacotherapy. 2010 Feb;11(2):215-23.

* Ho E, Courtemanche C, Ames BN. Zinc deficiency induces oxidative DNA damage and increases p53 expression in
human lung fibroblasts. J. Nutr. 2003;133:2543-8.

> Lebbink JH, Fish A, Reumer A, Natrajan G, Winterwerp HH, Sixma TK: Magnesium coordination controls the
molecular switch function of DNA mismatch repair protein mutations. J Biol Chem. 2010 Feb 18.

e Ames, BN, JH Suh and J Lui. Enzymes lose binding affinity (increased Km) for coenzymes and substrates with age:
A strategy for remediation. 2006. in Nutrigenomics: Discovering the Path to Personalized Nutrition, John Wiley &
Sons, New Jersey, pp. 277-94

7 Kaput, J. 2006. Diet — Disease Interactions at the Molecular Level: An experimental paradigm. In
Phytochemicals: Nutrient — Gene Interactions. M. Meskin, Bidlack, WR, and Randoph, RK. (Ed.) CRC Press. Pg 23—
39.

g Wu Y, Liu Y, Han Y, et al. Pyridoxine increases nitric oxide biosynthesis in human platelets. Int J Vitam Nutr Res.
2009 Mar;79(2):95-103.

% Schmidt DR, Holmstrom SR, Fon Tacer K, et al: Regulation of bile acid synthesis by fat-soluble vitamins A and D. )
Biol Chem. 2010 Mar 16.

% Maczurek A, Hager K, Kenklies M, et al: Lipoic acid as an anti-inflammatory and neuroprotective treatment for
Alzheimer's disease.

Adv Drug Deliv Rev. 2008 Oct-Nov;60(13-14):1463-70.



" Dimeloe S, Nanzer A, Ryanna K, Hawrylowicz C.J, Regulatory T cells, inflammation and the allergic response-The
role of

glucocorticoids and Vitamin D. Steroid Biochem Mol Biol. 2010 Mar 18.

2 Gorman C, Park A, Del K, Health: The Fires Within. Time Magazine; Feb, 2004;161:8

3 Falder S, Silla R, Phillips M, Rea S, et al., Thiamine supplementation increases serum thiamine and reduces
pyruvate and lactate levels in burn patients. Burns. 2010 Mar;36(2):261-9. Epub 2009 Jun 6.

" Jiang Q, Ames BN. y-Tocopherol, but not a-tocopherol, decreases proinflammatory eicosanoids and
inflammation damage in rats. FASEB J. 2003;17:816-22.

> Bolander FF., Vitamins: not just for enzymes. Curr Opin Investig Drugs. 2006 Oct;7(10):912-5.

16 Shay KP, Moreau RF, Smith EJ, Smith AR, Hagen TM: Alpha-lipoic acid as a dietary supplement: molecular
mechanisms and therapeutic potential. Biochim Biophys Acta. 2009 Oct;1790(10):1149-60. Epub 2009 Aug 4.

Y7 Garcia OP, Long KZ, Rosado JL., Impact of micronutrient deficiencies on obesity. Nutr Rev. 2009 Oct;67(10):559-
72.

18 Major GC, Alarie F, Doré J, Phouttama S, Tremblay A: Supplementation with calcium + vitamin D enhances the
beneficial effect of weight loss on plasma lipid and lipoprotein concentrations.

Am J Clin Nutr. 2007 Jan;85(1):54-9.

' plaisance EP, Lukasova M: Niacin stimulates adiponectin secretion through the GPR109A receptor. Am J Physiol
Endocrinol Metab. 2009 Mar;296(3):E549-58. Epub 2009 Jan 13.

%% Hatzitolios A, lliadis F, Katsiki N, Baltatzi M.: Is the anti-hypertensive effect of dietary supplements via aldehydes
reduction evidence based? A systematic review. Clin Exp Hypertens. 2008 Oct;30(7):628-39.

*! Houston MC.: Treatment of hypertension with nutraceuticals, vitamins, antioxidants and minerals. Expert Rev
Cardiovasc Ther. 2007 Jul;5(4):681-91.

2 Wilburn AJ, King DS, Glisson J, Rockhold RW, Wofford MR.: The natural treatment of hypertension. J Clin
Hypertens (Greenwich). 2004 May;6(5):242-8.

2 Kendler BS: Supplemental conditionally essential nutrients in cardiovascular disease therapy. J Cardiovasc Nurs.
2006 Jan-Feb;21(1):9-16.

2 Eby GA 3rd, Eby KL., Magnesium for treatment-resistant depression: a review and hypothesis., Med Hypotheses.
2010 Apr;74(4):649-60. Epub 2009 Nov 27.

> Dodig-Curkovi¢ K, Dovhanj J, et al: The role of zinc in the treatment of hyperactivity disorder in children. Acta
Med Croatica. 2009 Oct;63(4):307-13.

*® Fava M, Mischoulon D: Folate in depression: efficacy, safety, differences in formulations, and clinical issues. J Clin
Psychiatry. 2009;70 Suppl 5:12-7.

%’ Bolander FF., Vitamins: not just for enzymes. Curr Opin Investig Drugs. 2006 Oct;7(10):912-5.

® Yamaguchi M., Role of nutritional zinc in the prevention of osteoporosis. Mol Cell Biochem. 2009 Dec 25.

% Ames BN. Low micronutrient intake may accelerate the degenerative diseases of aging through allocation of
scarce micronutrients by triage. Proc. Natl. Acad. Sci. U.S.A. 2006;103:17589-94.

%0 Spellacy WN, Buhi WC, Birk SA.: Vitamin B6 treatment of gestational diabetes mellitus: studies of blood glucose
and plasma insulin. Am J Obstet Gynecol. 1977 Mar 15;127(6):599-602.

31 Rosenblatt J, Bissonnette A, Ahmad R, Wu Z, Vasir B, et al: Inmunomodaulatory effects of vitamin D: implications
for GVHD. Bone Marrow Transplant. 2010 Jan 18.

%2 Ranieri M, Sciuscio M, Cortese AM, et al: The use of alpha-lipoic acid (ALA), gamma linolenic acid (GLA) and
rehabilitation in the treatment of back pain: effect on health-related quality of life. Int J Immunopathol Pharmacol.
2009 Jul-Sep;22(3 Suppl):45-50.

3 Rosenberg El, Genao |, Chen |, et al: Complementary and alternative medicine use by primary care patients with
chronic pain. Pain Med. 2008 Nov;9(8):1065-72.

** Bertollo CM, Oliveira AC: Characterization of the antinociceptive and anti-inflammatory activities of riboflavin in
different experimental models. Eur J Pharmacol. 2006 Oct 10;547(1-3):184-91.

*> Ames BN. Low micronutrient intake may accelerate the degenerative diseases of aging through allocation of
scarce micronutrients by triage. Proc. Natl. Acad. Sci. U.S.A. 2006;103:17589-94.



*® Ames BN, Elson-Schwab I, Silver EA. High-dose vitamin therapy stimulate variant enzymes with decreased
coenzyme-binding affinity (increased Km): Relevance to genetic disease and polymorphisms. Am. J. Clin. Nutr.
2002;75:616-58.

s Flegal K, Carroll M, et al. Prevalence and Trends in Obesity Among US Adults, 1999-2008. JAMA. 2010;303(3)
:235-241.

38 http://www.ers.usda.gov/publications/foodreview/sep1996/ sept96d.pdf

%% cannon C, Elizabeth V, The Complete Idiots Guide to the Anti-Inflammation Diet. Penguin Books, 2006; p. 160
“® Thiel RJ. Natural vitamins may be superior to synthetic ones. Med Hypotheses. 2000 Dec;55(6):461-9.

*' Han SN, Pang E, et al. Differential effects of natural and synthetic vitamin E on gene transcription in murine T
lymphocytes. Arch Biochem Biophys. 2010 Mar 1;495(1):49-55.

2 Smith J, Seeds of Deception. Yes Books, Fairfiled, lowa. 2003: p. 48



